Up-regulation of L-type amino acid transporter 1 (LAT1) in cultured rat retinal capillary endothelial cells in response to glucose deprivation.
We investigated the regulation of L-type amino acid transporter 1 (LAT1) in a conditionally immortalized rat retinal capillary endothelial cell line (TR-iBRB2 cells) in response to glucose deprivation. The amounts of LAT1 and 4F2 heavy chain (4F2hc) mRNA in TR-iBRB2 cells exposed to glucose-free culture medium for 8 to 24 h were significantly elevated compared with those in control medium. Concomitantly, [³H]L-leucine uptake activity was increased, suggesting that LAT1 transport activity is induced under glucose-deprivation. To determine the transcriptional activity of the LAT1 gene under glucose-free conditions, the promoter activity of the LAT1 gene of approximately 2 kbp (-1958 bp to +70 bp) in TR-iBRB2 cells was assayed using a dual-luciferase reporter assay system. The transcriptional activity of the 2 kbp LAT1 promoter under the glucose-free conditions was 1.7-fold greater than that under normal glucose conditions. The presence of an activator site(s) between -162 bp and -155 bp was indicated by the low activities exhibited by the construct spanning this region and mutagenesis. These results suggest that the glucose deprivation sensitivity of LAT1 expression is transcriptionally regulated, and cis-elements within the LAT1 promoter region from -162 bp to -155 bp mediate this regulation.